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TRIP D




geology AND MINERALOGY OF THE RUGGLES MINE, GRAFTON, N . H . -  SATURDAY, OCTOBER 9, 1951*, 1:30 P.M
Leader: A. o McNair
Assembly Point
Tuck Drive in front of Silsby Hall, headed east toward Baker Library
Route from Hanover
Follow Route 4- from Lebanon southeastward 20 miles to Grafton Center (Cardigan 
Station), turn right at Brewster8s Gun Store and proceed westward for 1.4- miles, turn 
right and cross bridge at Whitehall Co. gate and continue 1.5 miles to the mine.
General
The location of the Ruggles pegmatite is shown as locality 3 on the areal 
geologic map in the front of this Guidebook. The pegmatite occurs in the Littleton 
formation a short distance east of the hangingwall contact of the Bethlehem pluton. 
Small and large masses of Concord granite are exposed south and east of the pegmatite. 
The body is one of a swarm of pegmatites formed in a similar geologic setting and prob­
ably is genetically related to the Concord granite rather than to the Bethlehem gneiss.
Description of
The most recent description of the Ruggles feldspar-mica mine is by J. J. Page 
(in Cameron et al., 195^* P* 235*24-0, Pis. 33*34-), and the following brief statement 
has been taken largely from this source:
The wall rocks at the mine medium quartz-mica schist, coarse-grained
biotite gneiss, and amphibolite of the Devonian Littleton formation. The schist is rich 
in biotite except near the pegmatite contacts where muscovite and black tourmaline are
abundant. Scattered sillimanite and staurolite crystals occur in some schist lenses.
Commonly the schist is drag-folded and minutely crumpled near the contact. Small basic 
dikes from 1/2 inch to 3 feet in thickness cut the pegmatite.
The pegmatite crops out for 1,64-0 feet along its strike. The maximum outcrop 
width is 335 feet and it ranges from a few feet to at least 160 feet in thickness. It 
strikes N. 35 E., approximately parallel to the strike of wall rock foliation. The body 
is an irregular lens that has not been deeply eroded. It is doubly plunging. Two 
prominent bulges occur along the eastern wall.
Internal Structure: Page identified 13 units in the pegmatite, only the most
prominent of these will be mentioned below:
(1) The border zone consists of aplitic plagioclase (An„), quartz, and muscovite,
and ranges from 0 to 4-0 feet thick.
(2) The sheet-mica-bearing quartz-plagioclase (An?) intermediate zone is 
discontinuous along the outer margin of the body. Muscovite is the most 
abundant mineral and commonly makes up 50 to 75 per cent of the unit. The 
mica books are large and are commonly oriented normal to the outer margin 
of the zone. It was this zone that furnished most of the sheet mica in the
old workings at the south end of the mine.
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(3) The "biotite" zone-consists of plagioclase (An̂ ._̂ ), perthite, quartz, 
biotite, and tourmaline. It formed a thick saddle-shaped capping that was 
exposed at the original outcrop surface and was broken through in 1935 to 
expose the perthite zone beneath it. Most of the unit has been removed since 
1935* although it is prominently exposed at the sides and top of the north 
adit.
(**) The sheet-mica-bearing intermediate zone lies adjacent to the No. 2 
feldspar zone, and consists of plagioclase (An2), muscovite, quartz, and 
perthite. Mica-rich shoots were mined during World War II. Part of the 
zone is exposed on the west wall of the present cut.
(5) The No. 2 feldspar zone consists of perthite, quartz and plagioclase. 
It has a maximum thickness of 120 feet and completely enclosed the No. 1 
•spar zone. It consists largely of perthite with abundant plagioclase and 
quartz. The perthite is commonly graphically intergrown with quartz.
This unit is the chief source of feldspar in the floor of the present cut. 
Scattered clusters of green beryl crystals occur in this zone at the margin 
of the No. 1 zone.
(6) The perthite, or No. 1, zone was a large lens at least ^50 feet long, 
60 feet wide and 50 feet high. It was the principal source of No. 1 feld­
spar and has almost been mined out. Some of the perthite masses were giant 
crystals 25 x 12 x 10 feet as shown by continuity of cleavage planes.
Patches of uranium minerals, for which the Ruggles mine is famous, occurred
most abundantly along the top and sides of the perthite zone. Recent opera­
tions have not been in this part of the pegmatite and as a consequence radio­
active minerals do not appear as common specimens on the recent dumps.
0-J r(7) Gray to milky quartz bodies occur in irregular lenses associated with 
the No. 1 feldspar zone and in late crosscutting veins and stringers. In 
the vicinity of radioactive minerals the quartz is smoky.
(8) Scrap-mica bearing replacement bodies occur at several places in the 
inner part of the pegmatite. These consist of small greenish wedge-shaped 
books that have a random orientation. They have been a source of a limited 
amount of scrap-mica.
Although the chief product since 1935 has been No. 1 feldspar used in the manu­
facture of Bon Ami, considerable amounts of No. 2 feldspar has been produced for use 
in ceramics.
Sizeable reserves of feldspar and mica underlie the present workings. These were 
blocked into reserves by diamond drilling in 19^6-47 when a number of holes were drilled 
in the north and south ends of the pegmatite. The central part had been penetrated by 
four exploratory holes drilled in 19^0. A plastic model showing the structure, of the 
lower part of the pegmatite will be available for study at the mine.
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